ABSTRACT: In the paper, divided into two parts, a problem of advancements in maritime education and research facing the 21st century challenges, based on the case study of the Gdynia Maritime University (GMU) experience is discussed. Part I is devoted to the advances in the maritime education and research towards the challenges in a global meaning. The maritime education challenges are focused on contribution of the University's representatives in full implementation of the STCW 1978 as amended in 2010 convention, and on the flexible adoption of the academic specializations and programmes to the European and National Qualifications Frameworks, as well as to the needs of a global and local labour market. The research advancements in the maritime universities are basically oriented to marine transport problems, and their main focus is concentrated on the implementation of new technologies, effective and reliable technical and organizational solutions, friendly for users and environment. Part II is dedicated to the Gdynia Maritime University experiencing the 21st century challenges. In this part, firstly the education and research potential of the Gdynia Maritime University, as the one of the world-leading maritime universities, is shortly presented. And next, the GMU's contribution and good practices concerning the participation in modification of the processes of the IMO STCW 78/2010 convention, adoption of programmes into the international and national qualification frameworks' standards and procedures, as well as the development of research addressed to a new technological and organizational solution are described and analyzed.
INTRODUCTION
The GMU experience in building of modern base for maritime education results from its [1] [2] :  contribution in the modification processes of the IMO STCW 78/2010 Convention,  adoption of programs to the National and European Qualifications Framework procedures,  creation of new specialisations in response to the needs of a global and local labour market, Development of research on selected purposes addressed to new technological and organizational solutions friendly for users and environment. As an example -a concept of education process at Marine Engineering Faculty of GMU is shown below [1] .
ECDIS (Electronic-
The first level studies cover two options: a practical profile with 8 semesters of the study and 240 ECTS points (including 6 month practice at sea) as well as a general profile with 7 semesters of the study and 210 ECTS points (including 4-6 weeks of industrial practice).
The second level studies also covers two options: a practical profile with 4 semesters of the study and 120 ECTS points (including 6 months practice at sea, dedicated to students graduated after no-marine first level) as well as a general profile with 3 semesters of the study and 90 ECTS points.
A final effect is the expected elimination, or at least reduction of education obtained in Poland, either in the case of continuation of education abroad or international job market activity.
CREATION OF NEW SPECIALISATIONS
This process is caused by the changes and modifications of IMO documents from one side, and in response to the needs of a global and local labour market from another. One of the most important factors stipulating the considered process is to find a good answer to a question: how to attract young people to maritime universities, or wider -to maritime economy career? Experience of the GMU, confirmed with a really satisfying results of the recruitment procedures, confirmed that it is based, among others, on creation of several new specializations in the last years [1] These actions, undertaken by the GMU authorities, are resulting with a very good reputation of the university, confirmed by a growing number of candidates and a very positive opinion of the shipowners and employers.
DEVELOPMENT OF RESEARCH IN SELECTED AREAS
The main focus of the recently conducted and quickly developed research is concentrated on implementation of new advanced technologies [7] , as well as on effective and reliable technical and organizational solutions. The most important projects are dedicated to and implemented in the numerous areas, but their key points are related to the highest values for the world marine community today, it means safety, quality and environmental friendliness [8] . The priorities of the scientific areas are resulting from the "hot topics" in the international cooperation (e.g. 7 th European Framework Programme) as well as the expectations and challenges formulated by the industry. They cover, among other things, such directions as: Information and Communication Technologies, Energy, Environment, Transport and also Food, Agriculture and Fisheries, Biotechnology.
Short
The Navigation Faculty lead the multidimensional scientific and research activities concerning the generally conceived concept of safety in navigation with the use of terrestrial, celestial and radio-navigation. In case of the Marine Engineering Faculty, the research works are connected with combustion of heavy fuels in ship engines with regard to environmental protection issues, operation and diagnostics of power systems, including electrical power plant. Improvement of the processes of generation, distribution and consumption of electrical energy based on new methods of control and electronic power converters application; automation of the processes of ship movement control are the focus for the Marine Electrical Engineering Faculty. The Entrepreneurship and Quality Science Faculty conduct the research on techniques of analysis, assessment and optimization of software reliability; applications of the information technology in supporting decision making processes, the use of new instrumental methods to evaluate quality of food products and the method of eco-balance to evaluate the environmental impact.
One of the measures of the highest level of carried our research at the university is the doctoral entitlement. In the case of the GMU, the national authorization for granting the scientific degree of 
Example of scientific research on the Faculty of Navigation
The main goal of the research under consideration is the development of e-Navigation concept [9] [10] [11] . The research method covers and is related to the user needs definition, architecture definition, gap analysis, implementation and review lessons learned.
The core objectives of e-Navigation concept using the electronic data capture, communication processing and presentation are illustrated in Fig. 3 . 
Example of scientific research on Faculty of Marine Engineering
The main aim of the presented research is the diagnosis of marine diesel and turbine engines [12] [13]. The research method is based on the modern methods of non-invasive assessment of technical condition of marine engines such as the measurement and analysis of indicator graphs, measurement and vibration analysis, measurement of acoustic emission, measurement and analysis of exhaust gases emission, thermovision, video endoscopy and surface analysis.
Below a short characteristic of the indicator graphs application is presented. The laboratory stand and example of the recorded measurement results are illustrated in Fig. 4 and Fig. 5 , respectively. Presented indicator graphs concern the measured characteristic pressures, which are applied in diagnostics of the marine diesel engines, including fuel injection processes.
More information connected with the analysis of indicator graphs, its theoretical basis, practical importance and applications can be found in publications [12] [13].
Example of scientific research on Faculty of Electrical Engineering
The main goal of the presented research is the assessment of power quality of electrical power system onboard of ships [14] . The research method consists of a measurement and analysis of power quality indices characterizing the ship electrical network in the light of the classification societies' rules and requirements.
In Fig. 6a ) an exemplary configuration of ship electrical power station with measurement devices is illustrated. A system is equipped with controlled load giving a possibility to evaluate the load distribution parameters basing on the real signals in ship electrical power stations.
In Fig. 6b 
Example of scientific research on Faculty of Entrepreneurship and Commodity Sciences
In the field of commodity science and quality the research activities concern shaping, evaluating and protecting of raw materials quality and food products in planning, producing storing and trade turnover. The examples of research tasks are chemical food pollution, ecological conditions of food quality, application of ecobalance method and products of evaluation of environmental liabilities.
The main goal of the presented research is the application of new instrumental methods of evaluation of products' quality [17] [18] . The research method is based on the application of fluorescence method for identification of brand and overheated honeys. Some additional data and description of the fluorescence method for identification of selected products are included in the publications [17] [18].
FINAL REMARKS
Gdynia Maritime University Experience to XXI-st Century Challenges is based on firstly, in maritime education domain -on active contribution of the University's representatives in full implementation of the STCW 1978 as amended in 2010 convention, and on the flexible adoption of the academic specialisations and programmes to the European and National Qualification Frameworks, as well as to the needs of a global and local labour market. Secondly, in the maritime domain -they are basically oriented to marine transport problems, and their main focus is concentrated on the implementation of new technologies, effective and reliable technical and organisational solutions, friendly for users and environment.
Summing up the two parts of the presented paper, its main goal is the analysis of and the consequences resulting from the 21 st century challenges that the maritime universities face, as well as the multi-aspects discussion of some ways and solutions based on the Gdynia Maritime University's experience, how to overcome these challenges. The presented approach deals with two domains, maritime education and marine transport-based research, respectively.
